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REMARKS 

In light of the commercial situation, it has been decided to cancel all of the 
pending claims and present claims to preferred species of the inventions covered by the 
earlier patents on which the present case claims priority. For the Examiner's 
convenience, a marked up set of the claims of the issued patents are attached hereto so 
the Examiner can readily identify the difference between the present claims and those 
of the earlier patents. There is basis in this application for all of the values recited in the 
parent patents since they were incorporated by reference herein. 

The Massol and Lakatos references applied in the last Office Action in this 
case were also considered by the Examiner and the broader claims in the issued patents 
were found to be patentable there over. For the same reasons and also for the reason 
set forth in the responses filed in the present application heretofore, it is respectfully 
submitted that the claims pending in the present application are also patentable over 
these references. 

There is already a terminal disclaimer of record in this case and therefore no 
obviousness-type double patenting rejection would be appropriate. 

Finally, 3 references were crossed out in the IDS citation list attached to the 
IDS. C37 is a German regulation as it existed in September 2000 and the substance is 
described in paragraphs 9-11 of A39. C45 was cited to show that there was a DIN 
standard which showed burning off the binder for measuring properties at high 
temperature, as corroboration of the assertions in paragraphs 58-60 of A43. since the 
Examiner has acknowledged consideration of A39 and A43, there appears to be no need 
to resubmit those documents. However, the undersigned's files indicate that C52 was 
submitted with an English translation. Another copy is submitted herewith together 
with an art listing form for the convenience of the Examiner. 
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The modified Gamble's solution has the following com- 
position: 




MgCl^HjO 
Nad 

CaCl^HjO 
Fa,S0 4 
(0 2 HPO 4 

Nskco, 

(N«^tr«te).2H a .O 
(Nay 
90% li 
Glycine 
Na-pyruvaic 
Forma] in 



0.212 
7.120 
0.029 
0.079 
0.148 
1.950 
0.180 
0.152 
0.156 
0.118 
0.172 
1 ml 



The following are examples of the invention. 

In each example, a composition was formed/by blending 
appropriate portions of raw materials and was melted in a 
crucible furnace and was fiberised by the/cascade spinner 
technique. The analyses of the compositions and their prop- 
erties are quoted in the following table?: Products A to Q are 
products according to the invention 




x to commercial slag wool 
relatively low aluminium 
itent and a rather low melt 
lution value at pH 7.5. Prod- 
slag wool V but still has a 
melt viscosity that is pother low for convenient spinning. 
Further, the fibre thermal stability is low due to the low 
content of FeO anbyMgO. 



Product V has an analysis s 
and it will be observed that it 
content, a high calcium 
viscosity and a moderate 
uct X is somewhat simil 



Product Y is a High aluminium product but the proportions 
of all the components are such thai the melt viscosity is too 
: client spinning. 



The fibre diameter distribution is determined for each 
sample by measuring the diamcfltr of at least 200 individual 
fibres by means of the mterceptymethod and a scanning 
electron microscope or optical microscope (lOOOx 20 high for con 

magnification). The readings are used for calculating the / 

specific surface of the fibre samples, taking into account the Product/^ is similar to a conventional rock wool produci 

density of the fibres. \ with normal good product properties but has a very low 

Based on the dissolution of Si0 2 (rework dissolution), dissolution rate at pH 4.5. It has a rather high silica content 

the specific thickness dissolved was calculated and the rate and a/rather low alumina content. 



Fibre 
Types 



FcO CaO MgO Na z O K^O 
% % % % % 



poise 
1400* C. 



Diss, 
rate 
pH 7.5 

(«0 
Dm/day 



Diss, 
rate 
pH 4.5 

<*) 
nm/day 



Sintering 
temp 
0 C 



A 


34.5 


28.0 




33 


25.4 


5.6 


0.6 


0.8 


21.2 


9.5 


34.8 


>800 


B 


36.2 


26.3 




4.9 


17.7 


10.8 


1.0 


1.1 


19.4 


6.8 


45.1 


>800 


C 


38.3 


25.0 


/ 1.7 


\3.0 


24.9 


5.6 


0.7 


0.8 


24.7 


7.4 


53.8 


>800 


D 


38.1 


24.7 / 


1.8 


\.6 


17.4 


11.3 


1.2 


0.8 


20.0 


7.9 


64.2 


>800 


E 


43.2 


20.f/ 


1.6 


\0 


16.6 


11.5 


1.2 


0.8 


22.fi 


5.0 


57.9 


>800 


F 


43.2 


1QA 


1.5 


A 


24.7 


5.6 


1.0 


0.8 


27.1 


4.8 


47.0 


>800 


G 


47.7 


19.4 


0.8 


3.7\ 


16.6 


10.8 


0.4 


0.4 


34.7 


3.0 


21.0 


>800 


H 


43.7 


A&JR 


3.6 


5.4 


\l6.4 


9.7 


1.8 


0.7 


25.1 


5.8 


38.6 


>800 


I 


45.6 , 


f 18.1 


1.5 


5.3 


\6.5 


9.7 


2.5 


0.7 


30.8 


3.1 


44.4 


>800 


J 


46.9/ 


18.9 


0.5 


3.3 


1V0 


9.5 


3.4 


0.5 


44.0 


0.9 


35.2 


>8O0 


K 


44/ 


18.7 


1.6 


5.2 


16\5 


9.8 


3.3 


0.7 


30.3 


2.6 


41.1 


>800 


L 


3/6 


24.3 


1.8 


3.2 


21.\ 


6.7 


1.8 


0.8 


30.8 


5.7 


49 


>800 


M 


/3.8 


20.4 


1.2 


10.3 


15.6\ 


. 8.3 


0.2 


0J 


21.9 


3.9 


39.7 


>10O0 


N 


/42.9 


23.2 


0.7 


8.8 


17.5 


\ 5.1 


0.6 


1.4 


36.8 




455 


>900 


O y 


f 43.1 


19.9 


1.6 


10.1 


15.0 


\9.3 


0.6 


0.4 


19.8 


4.6 


SIS 


>1000 


P / 


37.8 


18.3 


0.9 


12.0 


15.8 


1\1 


4.7 


OJ 


15.0 


10.2 


61.5 


>1000 




4O.0 


22.2 


2.0 


7.5 


15.2 


io\ 


3.5 


0.8 


19.4 


7.1 


61.1 


>1000 




42.7 


8.8 


0.3 


0.4 


36.9 


9.4^ 


0.7 


0.3 


8.2 


13.9 


41.1 


>700 


/k 


43.1 


14.0 


0.7 


0.5 


34.3 


5.2 


\0.7 


1.5 


15.2 


1.5 


59.8 


>700 


/ Y 


39.7 


32.8 


1.7 


7.0 


15.7 


2.1 




0.7 


100.0 


7.8 


59.3 


>1000 


/ z 


46.9 


13.2 


3.0 


6.4 


17.1 


9.4 




1.3 


23.7 


2.0 


3.0 


>1000 



of dissolution established (nWday). The calculations are 
based on the Si0 2 content hi the fibres, the specific surface 
and the dissolved amount pf Si. 

In this specification, the sintering temperature is deter- 
mined by the following /est protocol. 

A sample (5x5x7.5 cm^ of mineral wool made of the fibre 
composition to he testefl is placed in a furnace pre-heated to 
700° C. After 1.5 h/urs exposure the shrinkage and the 
sintering of the sample are evaluated. The method is 
repeated each time with a fresh sample and a furnace 
temperature 50° Of above the previous furnace temperature 
until the maximum furnace temperature is determined, at 
which no sintering or no excessive shrinkage of the sample 
is observed. 

In this specification, the viscosity in poise at 1400° C. is 
calculated according to Bottinga and Weill, American Jour- 
nal of Science Volume 272, May 1972, page 455-475. 



55 



The novel fibres Wy be provided in any of the forms 
conventional for MM V fibres. Thus they may be provided as 
a product consisting oiioose, unbonded fibres. More usually 
they are provided with y bonding agent, for instance as a 
result of lorming the fibres and connecting them in conven- 
tional manner. Genera 11 yVhc product is consolidated as a 
slab, sheet or other shapeowticle. 

Products according to theunvention may be formulated 
for any of the conventional purposes of MMV fibres, for 
instance as slabs, sheets, tubes or other shaped products that 
are to serve as thermal insulatioV fire insulation and pro- 
tection or noise reduction and regV 
shapes for use as horticultural gro 
fibres for reinforcement of cement, f 
or as a filler. 

ciaim: ^ 



Ration, or in appropriate 
ng media, or as free 
flashes or other products 



6j/ A product comprising man-made vitreous fibres formed 
of a composition which includes, by weight of oxides, 




Si0 2 32 to S% ^ p 

A1 2 0 3 18 to 3Q%^*2*0 
CaO 10 to 30% 
MgO 5 to 20% 
FcO 5 to below 10% 
\ Na^O+KjO 0 to 10% (~ 

\ | Ti0 2 (h5^S * 

^"Other Elements 0 to below 8% 

wherein the composition has a viscosity at 1400° C. of 

12 to 70 poise, 
and wherein the fibres have £jf a dissolution rate of at 
least 20 nm per day when measured at a pH of 4.5, 
and (U) rS ifj &rThfl IfirwprruUuu'ul ul luasl &fl0 n C. 



CO 

7~> 
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8. A product according to claim 1 fa which the fibres have 
a sintering temperature of at least »00 o C. 
P . A product accoftog tu claim 1 in Mrieh rt» amowrt o f 



2. A product according to claim 1 in which the amount of 15 of SiO^+AljC^ is 61 to 68%, 



S*QyM* l 2 U3 Is Oil 16 15% aild the amount uf Na^+KgU Is 
&*to 796.' 2» 

10. A product according to claim 1 in which the amount 
of Si0 2 is 34 to 45%, the amount of A1 2 0 3 is 19 to 28%, the 
amount of CaO is 14 to 25%, the amount of MgO is 6 to 
15%, the amount of FeO is 5 to 8%, and the amount of 
Na 2 0+K20 is below 5%. 

11. A product according to claim 1 in which the fibres 
have a dissolution rate at pH 7.5 of less than 15 nm per day. 

12. A product according to claim 1 in which the amount 
of Si0 2 +Al 2 O a is 55 to Tg^^m (pfi* 

13. A product according to claim 1 in which the amount 



FeO is from 5 In below 8%. 

3. A product according to claim 1 in which the amount of 
A1 2 0 3 is at least 19%. 

4. A product according to claim 1 in which the amount of 
CaO is at least 18%. 

5. A product according to claim 1 in which the amount of 
Si0 2 is at least 35%. 

6. A product according to claim 1 in which the compo- 
sition has a viscosity of 15 to 40 poise at 1400° C. 

7. A product according to claim 1 in which the compo- 
sition has a viscosity of 18 to 30 poise at 1400° C. 



14. A product according to claim 1 in which the amount 
of AljOa is 20 to 26%. 

15. A product according to claim 1 in which the amount 
of MgO is at least 8% and the amount of FeO is from 6 to 

20 below 10%. 

16. A product according to claim 1 in which the compo- 
sition has a liquidus temperature of 1240 to 1340° C. 

\T A pmflurt irror ding to claim 1 iu wUlcli t he amumi r 
of l»0 2 dues uui CAUHJd 
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based on the Si0 2 content in the fibres, the specific surface 
and the dissolved amount of Si. 



for use in the manufacture of bii 
fibre products. 



Fibre 
Types 




cally soluble MMV 



Si0 2 

% 



Al 2 O s 
% 



TI0 2 
% 



FeO CaO MgO Na 2 0 f^O 
lb % % % % 



poise 
1400° C. 



Diss, 
rate 
pH 7.5 

(«) 
nm/day 



Diss, 
rate 
pll 4.* 
<«0/ 



Sintering 
tmp 



A 


34.5 


28.0 


1.8 


3.3 


25.4 


5.6 


0.6 


0.8 


/oO.O 


21.2 


9.5 


3/.8 


>800 


B 


36.2 


26.3 


1.9 


4.9 


17.7 


10.8 


1.0 


3.1/ 


'l00.0 


19.4 


6.8 


45.1 


>800 


C 


38.3 


25.0 


1.7 


3.0 


24.9 


5.6 


0.7 


°Z 


100.0 


24.7 


7.4 


A3.8 


>800 


D 


38.1 


24.7 


1.8 


4.6 


17.4 


11.3 


1.2 




100.0 


20.0 


7.9 


/64.2 


>800 


E 


43.2 


20.0 


1.6 


5.0 


16.6 


11.5 


1.2 


As 


100.0 


22.8 


5.0 


/ 57.9 


>800 


F 


43.2 


19.8 


1.5 


3.4 


24.7 


5.6 


1.0 j 


f 0.8 


100.0 


27.1 


4.8 j 


47.0 


>800 


G 


47.7 


19.4 


0.8 


3.7 


16.6 


10.8 


0.4/ 


0.4 


100.0 


34.7 


3.0 / 


21/) 


>800 


H 


43.7 


18.8 


3.6 


5.4 


16.4 


9.7 


\m 


0.7 


100.0 


25.1 


5.8/ 


38.6 


>800 


I 


45.6 


18.1 


1.5 


5.3 


16.5 


9.7 


/ 5 


0.7 


100.0 


30.8 


3./ 


44.4 


>aoo 


J 


46.9 


18.9 


0.5 


3.3 


17.0 


9.5 


j6.4 


0.5 


100.0 


44.0 


a9 


35.2 


>800 


K 


44.1 


18.7 


1.6 


5.2 


16.5 


9.8 j 




0.7 


100.0 


30.3 


A.6 


41.1 


>800 


L 


39.6 


24.3 


1.8 


3.2 


21.7 


6.7/ 


1.8 


0.8 


100.0 


30.8 


/5.7 


49 


>800 


M 


43.8 


20.4 


1.2 


10.3 


15.6 




0.2 


0.3 


100.0 


21.9 


/ 3.9 


39.7 


>1000 


N 


42.9 


23.2 


0.7 


8.8 


17.5 


/l 


0.6 


1.4 


100.0 


36.8 




45.9 


>900 


O 


43.1 


19.9 


1.6 


10.1 


15.0 


A3 


0.6 


0.4 


100.0 


19.8 / 


4.6 


51.9 


>1000 


P 


37.8 


18.3 


0.9 


12.0 


15.8 


/lO.l 


4.7 


0.3 


100.0 


15.0 / 


10.2 


61.5 


>1000 


0 


40.0 


22.2 


2.0 


7.5 


15.2/ 


10.7 


1.5 


0.8 


100.0 


19.4/ 


7.1 


61.1 


>1000 


R 


45.4 


14.5 


1.6 


5.6 


15/ 


7.2 


9.0 


0.9 


100.0 


39Sf 


3.1 


48.1 


>1000 


S 


45.3 


17.5 


1.1 


5.7 


206 


7.8 


1.7 


0.6 


100.0 


2SB 


1.8 


48.6 


>1000 


T 


43.1 


14.0 


0.7 


0.5 


*.3 


5.2 


0.7 


1.5 


100.0 


ISO. 


1.5 


59.8 


>700 


U 


37.2 


16.1 


1.6 


3.3 


A\js 


10.1 


93 


1.0 


100.0 


29.2 


5.2 


48.0 


>800 


V 


42.9 


16.6 


1.7 


6.4y 


' 16.8 


9.6 


5.2 


0.8 


100.0 


iS3 


3.1 


21.9 


>1000 


w 


38.9 


16.4 


1.4 


S.f 


2O.0 


7.9 


6.4 


0.6 


100.0 


/20.2 


9.5 


33.0 


>1000 


X 


42.5 


16.4 


1.7 




21.1 


6.3 


5.4 


0.8 


100.0 


/ 27.1 


4.1 


32.9 


>1000 


1 


42.7 


8.8 


0.3 


Za 


36.9 


9.4 


0.7 


03 


100.0 


/ 8.2 


13.9 


41.1 


>7O0 


2 


39.7 


32.8 


1.7 


/7.0 


15.7 


2.1 


0.3 


0.7 


100.0 


/ 100.0 


7.8 


59.3 


>1000 


3 


46.9 


13.2 


3.0 , 


/ 6.4 


17.1 


9.4 


2.6 


1.3 


100.0 j 


' 23.7 


2.0 


3.0 


>1000 



In this specification, the sintering temperaturef is deter- 
mined by the following test protocol. 

A sample (5x5x7.5 cm) of mineral wool made of the fibre 
composition to be tested is placed in a furnac/ pre-heated to 
700° C. After 1.5 hours exposure the shrinkage and the 
sintering of the sample were evaluated/ The method is 
repealed each time with a fresh sample and a furnace 
temperature 50° C. above the previous/furnace temperature 
until the maximum furnace temperature, at which no sinter- 
ing or no excessive shrinkage of the pimple is observed, was 
determined. 

In this specification, the viscosity in poise at 1400° C. h 
calculated according to Boltingar and Weill, American Jour- 
nal of Science \blume 272, May 1972, page 455-475. 

The following are examples of the invention. 

Compositions were formofj by blending appropriate pro- 
portions of raw materials as/ shown in the table and each was 
melted in a crucible furnace and was fiberiscd by the cascade 
spinner technique. The melt viscosity and solubility of each 
was determined. The analyses of the compositions and their 
properties are quoted in the following tables. In the 
invention, any of compositions A to X are judged to be 
suitable and are selected for the subsequent manufacture of 
MMVF products wnicb are labelled as having good biologi- 
cal solubility. Those having viscosity above 20 and pH 4.5 
solubility above pO are preferred. 

Product 1 is Similar to commercial slag wool and gives a 
poor viscosity/Product 2 is a high aluminium product but the 
proportions of all the components are such that the melt 
viscosity is 100 high for convenient spinning. Product 3 is 
similar to a conventional rock wool product with norma] 
good product properties but has a very low dissolution rate 
at pH 4.5. Accordingly products 1, 2 and 3 are not selected 



The selected fibres /bay be provided in any of the forms 
conventional for MMV fibres. Thus they may be provided as 
a product consistin&of loose, unbonded fibres. More usually, 
they are providedywith a bonding agent, for instance as a 
result of fonningxhe fibres and connecting them in conven- 
tional manner. Generally the product is consolidated as a 
40 slab, sheet or <Sther shaped article. 

Products according to the invention may be formulated 
for any of fo& conventional purposes of MMV fibres, for 
instance 2s slabs, sheets, tubes or other shaped products that 
are to serve as thermal insulation, fire insulation and pro- 
45 tection/or noise reduction and regulation, or in appropriate 
shapes for use as horticultural growing media, or as free 
fibre^ for reinforcement of cement, plastics or other products 
or as a filler. 
^» Wha tis claimed is: 
50 X22l^A method of making man-made vitreous fibre product 
comprising selecting a mineral melt composition which has 
a viscosity at 1400° C. of 10 to 70 poise at a pH in the range 
4-5 and provides fibres which have a dissolution rate of at 
least 20 am per day when measured at a pH of 4.5 aneHk* 
sin tuing tceup o famro of at l e apt 8 00° G»and which includes, 
55 by weight of oxides, p 



Si0 2 

Al 2 0, 

CaO 

MgO 

FcO 

Na a O ♦ K 2 0 
Tt0 2 

Other Element* 



7E 



32 to 48% 
to 30% 
10 to 28% 
2 to 20% 
2 to 15% 
0 to 12% 
0 to 4% 
0 to 8% 



and forming the man-made vitreous fibres from the selected 
composition. 
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2. The method according to claim 1 in which thu meant 
is abuvi 10% up to 20(K i»the amount of MgO is at 
up to 20%, and the amount of iron, measured as 



n 
if 



FeO, is up "to 10%. J* } 

3. The method of claim Zio which the amount of iron, $ 
measured as FeO, is at least 5% but below 10%. 

4. The method according to claim/J^in which the com- 
position has a viscosity of at least 12 poise at 1400° C. and 
the fibres have a dissolution rate at pH 7.5 below 15 Dm per 
day. f 

5. The method according to claim '1 in which the com- 10 
position has a viscosity of 15 to 40 poise at 1400° C. and the 
fibres have a sintering temperature of a t least 1000° C. 

6. The method according to claim 1 in which ALjC^ is 
18-30%, Si0 2 +Al 2 0 3 is 60-75%, FeO is 2-12%, Na 2 0+ 
KsO is 0-7%, Ti0 2 is 0-4% and other elements is 0-8%. 

7. The method according to claimjV in which the com- 
position has a liquidus temperature of 1240° C. to 1340° C. 

8. The method of claim 2 in which the amount of A1 2 0 3 
is at least 18%. *- S / 

9. Vitreous fibres which are biologically acceptable, uti- 
lizing fibres of a composition which includes, by weight of 20 
oxides, 





sio 2 

AiiO, 
CaO 
MgO 
FeO 

Na 2 0 + K 2 0 

no 2 

Other Elements 



0 to 28% 
2 to 20% 
2 to 1S% 
0 to 12% 
0 lo 4% 
0 to 8% 



said composition has a viscosity at 1400° C. of 10 to 70 
poise at a pH in the range 4-5, a dissolution rate of at least 
20 nm per day when measured at a pH of 4.5 aad rantering 
tomp ar a t uro of at least 8 00° 6. pf» 



*9 

91 
11 



35 



10 



14. The fibres according to claim 9 in which AL^ is 
18-30%, SiOj+AlaOa is 60-75%, FeO is 2-12%, Na 2 0+ 
KaO is 0-7%, Ti0 2 is 0-4% and other elements is 0-8%. 

15. The fibres according to claim 9 in which the compo- 
sition has a liquidus temperature of 1240° C. to 1340° C 

16. The fibres of claim 9 in which the amount of Al 2 O a is 
at least 18%. 

¥f. A p r oduct Comprising maa - mai l t viueoUs flfcTC 
formed of a composition having an analysis, as oxjdes, 
which includes: 



Si0 2 


32 to 48%/ 


AJ 2 0, 


12 to 3058 


CaO 


10 to 28% 


MgO 


2 to/20% 


FeO 


2 A 20% 


Na 2 0 + KjO 


/to 12% 


Ti0 2 


/0to4% 


Other Elements 


/ 0to8% 



40 



ie fibres acc ording to claim Sf 'va which 
nf jM . Q ^g ^fihve 16% up to 289^ the amount of MgO is at 
least 5% up to 20%, and the amount of iron, measured as 
FeO, is up to 10%. 

11. The fibres of claim 10 io which the amount of iron, 
measured as FeO, is at least 5% but below 10%. 

12. The fibres according to claim 9 in which the compo- 
sition has a viscosity of at least 12 poise at 1400° C. and the 
fibres have a dissolution rate at pH 7.5 below 15 nm per day. 

13. The fibres according to claim 12 in which the com- 
position has a viscosity of 15 to 40 poise at 1400° C. and the 45 
fibres have a sintering temperature of at least 4^00° C. 



said composition has a viscosity at 1400° C. of 10 to 70 
poise, wherein the fibres have 66) a dissolution rate at pH 4.5 
of at least 20 nm per day an^(b) a sintering temperature of 
at least 800° C. 

18. A product according to claim 17 in which the amount 
of MgO is at least 5% ft to 20%. 

19. A product according to claim 17 in which the amount 
30 of iron measured as/eO is 5% lo below 10%. 

20. A product according to claim 17 in which the amount 
of Si0 2 is 32 to>45%. 

21. Apr* 
of Nj^O +K 

22. The j£ethod of claim 1 wherein the step of selecting 
a mineral ihelt composition comprises forming one or more 
mineral melts having said oxide composition and determin- 
ing the wscosity, dissolution rate and sintering temperature 
associated therewith. 

fibres of claim 16 in which the amount of silica 
to 42%. 

The method of claim 4 in which the amount of silica 
is np to 42%. 



according to claim 17 in which the amount 
i is 6 to 10%. 



f 



\ 
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-continued 



Na 2 0 + K,0 
TK> 2 

Other Elements 



0 to 6% 
G to 6% 
0 to 15% 



The following are examples of suitable c/mpositions for 
external cladding or pipe sections. 



10 



wt % 


A 


B 


C/ 


D 


E 


F 


O 


SiOj 


45.1 


42.9 


43*4 


43 


44.1 


43.1 


42.2 


Al a O, 


19.4 


21.2 


20.8 


21.3 


21.5 


23 


23.4 


Ti0 2 


1J0 


1.0 


/1.4 


1.8 


1.5 


1.7 


1.6 


FeO 


2.9 


2.9, 


f 8.4 


8.7 


9.7 


10.1 


9.5 


CaO 


27.4 


28.5/ 


21.4 


18.2 


17.9 


15.1 


14.5 


MgO 


3.0 


V 


3.0 


4.5 


2.9 


4.9 


7.2 


Na 2 0 


0.7 


/l 


1.0 


1.8 


1.7 


1.0 


0.8 


K,0 


0.4 


A3 


0.5 


0.7 


0.6 


0.9 


0.8 


SUM 


100/ 


100 


100 


100 


100 


100 


100 


Sinter temp n C. 




800 


1000 


1100 


1100 


1100 


1100 


Viscosity 




27 


33 


35 


39 


40 


34 


(poise, 1400" C) 
















Dissolution rate 


/ 58 


79 


59 


49 


46 


55 


51 


pH 4.5 n m7 day 

















Other suitabj 
or pipe 



; compositions for use as external cladding 
, include: 



9 , Ay r udua a 



14 

fdiug to ulflitu 1 



whi c h the i 



.CK is at 



Si0 2 is no t more than 42.C 
lq prt * 

4. A product according to claim 1 in which the auiuuirt Of 
Si0 2 is HOI mum rtran 42.0% ami the amount of A^O., is at 
least 20.0%. 

5. A method of making man-made vitreous fibre products 
comprising selecting a composition in the form of a mineral 
melt and forming fibres from the melt wherein 

a melt viscosity and a fibre dissolution rate in the presence 
of macrophages are determined for the composition and 

a composition is selected which has a viscosity at 1400° 
C. of 10 to 70 poise and which provides fibres which 
have a dissolution rate determined from the silica 
concentration in solution one day and four days after 
shaking the fibres in Gambles solution at pH 4.5 of at 
least 20 nm per day, and which includes, by weight of 
oxides, 



20 



SiO, 

AljOj 

CaO 
MgO 
FeO 

Na 2 0 + K 2 0 
Ti0 2 



32 to 48% 

10 to 30% 
2 to 20% 
2 to 15% 
0 to 12% 
0 to 6% 

























Viscosity 


^Dissolution 




















Sintering 


poise 


rate pH 4.5 


Composition 


sio 2 


Al 2 0, 


TiO, 


FeO 


CaO 


MgO 




K,0 


temp 


1400X5: 


nm per day 


H 


44.7 


15.8 


1.2 


4Jt 


17.7 




3.2 


0.6 


900 




59 


I 


44.1 


17.7 


1.5 


6.0 


16J^ 


■^11.6 


1-3 


1.3 




21 


56 


J 


42.9 


16.6 


1.7 


6.3 




9.6 


5.2 


0.8 




25 


22 


K 


45.5 


16.2 


1.9 




15.8 


11.8 


1.9 




-^1.000 


20 


25 


L 


44.9 


15.7 


1.8 


6.7 


20.3 


7.9 


2.4 ^ 


$3 


1.000 


21 


34 


M 


37.7 


16.8 


1.5 


14.3 


15.7 


10.4 


3.3 


0.3 


>1000 


11 


47 



What is claimed is: 
j (/ %. A product comprising man-made vitreous fibres formed 
of a composition which includes, by weight of oxides, 



-continued 



Other Elements 



Oto 15% 



>4«C 



Si0 2 . 32 to 

CaO ^10 to 30% 

MgO 2 to 20% 

FeO 2 to 15% 

Na 2 0 + KjO 0 to 10% 

TS0 2 0.5 to 6% 

Other Elements 0 to 15% 



and vitreous fibres are made from the selected composi- 
tion. 

6. A package containing a man-made vitreous fibre prod- 
uct wherein the fibres are termed of a composition having an 
analysis, as oxides, which includes 



and the composition has a viscosity at 1400° C. of 10 to 
70 poise, 

and the fibres have a dissolution rate determined from the 60 
silica concentration in solution one day and four days 
after shaking the fibres in Gambles solution at pH 4.5 
of at least 20 nm per day. 
% A prnriunt o rrnrri i ng In c laim 1 in m \\\\h the amuiufl uf ■ 
MgO is 5 to 20%, the amount of FeO is 5 to belo^itf%, the 65 
amount of Ti0 2 is 05 to 4%, the amourjtj&Hrtner elements 
jy 0 tn haW Wfn, and the vinnmitT" 



sio 2 


32 to 48% 


A1 2 0, 




CaO 


ID to 30% 


MgO 


2 to 20% 


FeO 


2 to 15% 


Na 3 0 ♦ KaO 


0 to 12% 


TL0 2 


0 to 6% 


Other Elements 


0 to 15% 



and the composition has a viscosity at 1400° C. of 10 to 
70 poise, and the fibres have a dissolution rate deter- 
mined from the silica concentration in solution one day 
and four days after shaking the fibres in Gambles 
solution at pH 4.5 at least 20 nm per day, 
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16 



and the package includes a label or insert referring to 
solubility at pH 4 to 5 and/or in environment created by 
macrophages in lung fluid. 
I ( O /f.A product comprising man-made vitreous fibres formed 
of a composition having an analysis, as oxides, which 



SiQ 2 




Al a O, 




CaO 


10 to 30% 


MgO 


2 to 20% 


FeO 


2 to 15% 


Na^O + K 2 0 


6 to 12% 


Ti0 2 


0 to 6% 


Other Element* 


0 to 15% 



and the composition has a viscosity at 1400° C. of 10 to 
70 poise, 

and the fibres have a dissolution rate determined from the 
silica concentration in solution one day and four days 
after shaking the fibres in Gambles solution at pH 4.5 
of at least 20 nra per day. 
jt. Vitreous fibres which are biologically acceptable ulil- 



ising fibres of a composition which includes, by weight of 25 Ti0 2 is 03 to 4%. 



one day and four days after shaking the fibres in 
Gambles solution at pH 4.5 of at least 20 am per day. 

9. Vitreous fibres according to claim ^in the form of a 
bonded MMVF batt suitable for use as external roof or wall 

5 cladding or as pipe sections. 

10. Vitreous fibres according to claim 8 which the amount 
of AljOj is 12 to 28%. 

11. Vitreous fibres according to claim 10 in which the 
10 amount of Al 2 O a is 18 to 26%. 

12. Vitreous fibres according to claim 8 in which the 
amount of FeO is 5 to 10%. 

13. Vitreous fibres according to claim 8 which the amount 
of Ti0 2 is 0.5 to 4%. 

15 14. Vitreous fibres according to claim 8 in which the 
combined amount of Si0 2 and A1 2 0 3 is 56 to 68%. 

15. A package according to claim f in which the amount 
of A1 2 0 3 is 12 to 28%. ^/^V 

16. A package according to claim 6 in which the amount 
of A1 2 0 3 is 18 to 26%. W/ o ij 

17. A package according to claim £ in which the amount 
of FeO is 5 to 10%. 

18. A package according to claim f which the amount of 



oxides, 



SiO a 


X 32 to 46% 


Al^O, 




CaO 


10 to 28% 


MgO 


2 to 20% 


FeO 


2 to 15% 


Na 2 0 ♦ KjO 


0 to 12% 


•noj 


Oto 4% 


Other Element* 


0to6% 



which has a viscosity at 1400° C. of 10 to 70 poise and 
which provides fibres which have a dissolution rale 
determined from the silica concentration in solution 



19. A package according to claim A which the combined 
amount of Si0 2 and A^Oa is 56 to 68%. 

20. A method according to claim ft in which the amount 
of A1 2 0 3 is 12 to 28%. V- 

21. A method according to claim 5 in which the amount 
of Al^ is 18 to 26%. 

22. A method according to claim ft in which the amount 
of FeO is 5 to 10%. I** ^ 

23. A method according to claim 5 which the amount of 
Ti0 2 is 0.5 to 4%. f ff 

24. A method according to claim S which the combined 
amount of Si0 2 and Al 2 0 3 is 56 to 68%. 



itS 
iJLr 

n + 
toS 

lot* 

icro 
f > 



